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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
RESEARCH MEMORANDUM 

PRELIMINARY INTERNAL PERFORMANCE DATA FOR A VARIABLE -EJECTOR 
ASSEMBLY ON THE XJ79-GE-1 TURBOJET ENGINE 
II - AFTERBURNING CONFIGURATIONS 
By Harry E. Bloomer and Donald E. Groesbeck 


SUMMARY 

Internal performance of an XJ79-GE-1 variable ejector was experi- 
mentally determined with the primary nozzle in two representative after- 
burning positions. Jet-thrust and air-handling data were obtained in 
quiescent air for 4 selected ejector configurations over a wide range of 
secondary to primary airflow ratios and primary-nozzle pressure ratios . 
The experimental ejector data are presented in both graphical and tabu- 
lated form. 


INTRODUCTION 

The experimental performance of the XJ79-GE-1 variable-ejector as- 
sembly was investigated in an MCA Lewis altitude test chamber. The 
ejector assembly utilized independent control of the ejector-nozzle diam- 
eter, the primary exhaust-nozzle diameter, and the spacing between the 
two nozzles. In this investigation, the internal ejector performance was 
determined over a range of ejector geometry and operating conditions with 
the variable primary nozzle in two representative afterburning positions. 
Data for nonafterburoing configurations are reported in reference 1. 

Jet-thrust and air-handling data were obtained over a range of ejec- 
tor operating conditions for each of 4 selected ejector configurations. 
Ejector diameter ratios of 1.21 and 1.37 were investigated for a primary 
exhaust -nozzle diameter of 27 inches and a spacing ratio of 0.78. For a 
primary-nozzle diameter of 29.25 inches and a spacing ratio of 0.71, 
ejector diameter ratios of 1.18 and 1.25 were investigated. Primary 
pressure ratio was varied from 2 to 11, and weight-flow ratio ranged from 
0.035 to 0.28. Primary exhaust -gas temperature was approximately 2900° R 
(2440° F) for the 27 -inch primary diameter and 3600° R (3140° F) for the 
29.25-inch primary diameter. The secondary air was supplied at 500° R 
(40° F) for most .of the data. During the investigation of one configura- 
tion, the secondary air vaValsp’ supplied, &t705° R (245° F) to simulate 
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Conventional internal performance maps of jet-thrust ratios and 
total -pressure ratio are presented herein for the 4 ejector configura- 
tions investigated. In addition, all ejector data from the investiga- 
tion are presented in tabulated form. 


APPARATUS 

Installation 

The XJ79-GE-1 ejector installation in the altitude test chamber is 
shown photographically in figure 1 and schematically in figure 2. The 
forward bulkhead, which incorporates a labyrinth seal around the engine- 
inlet air duct, was used to separate the engine-inlet air from the ex- 
haust and to provide a means of maintaining a pressure difference across 
the engine. A bulkhead butterfly valve was used to ventilate the test 
chamber . In this investigation, the engine was UBed as a gas generator 
for the ejector and was operated at rated conditions . Secondary air 
entered the test setup at an angle of 90° to the engine axis, so as not 
to impose an extraneous axial force. The entire assembly waB mounted on 
a bedplate supported by flexure plates, as indicated in figure 2. Jet 
thrust was obtained from a calibrated. null-type thrust cell after account- 
ing for forces due to a pressure differential acting across the front 
bulkhead labyrinth-seal area. The over-all thrust-system accuracy was 
better than the system used in reference 1 and is believed to be accurate 
to within ±l/2 percent for the operating conditions of this investigation. 


Ejector System 

The variable-geometry ejector assembly is schematically represented 
in figure 3. Separate sets of actuators permitted independent control 
of the primary-nozzle diameter, secondary-nozzle diameter, and axial 
spacing between the two nozzles . These dimensions were transmitted to 
the control room by a calibrated electromechanical system with an accu- 
racy of ±0.15 inch. Secondary air entered the plenum chamber from a sin- 
gle 8-inch pipe, and a sheet-metal baffle served to equalize the flow 
around the ejector annulus. A photograph is shown of the primary nozzle 
In figure 4 and of the ejector shroud in figure 5, 


INSTRUMENTATION 

Basic ejector instrumentation is indicated In figure 6. Primary- 
stream values of total pressure P p were computed as arithmetic averages, 
since the probes were located in equal annular flow areas . (Symbols are 
defined in appendix A.) An arithmetic average was also used for the 
total pressure P and for the total temperature T s of the secondary 
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stream because essentially no radial and circumferential profiles occurred 
at station s except at very low secondary airflows . Engine airflow and 
secondary airflow were determined from conventional pressure and temper- 
ature surveys indicated in figure 2. Secondary airflow was taken as that 
entering the plenum chamber, since very little leakage was found to oc- 
cur between the plenum and station s. Ambient exhaust pressure was meas- 
ured by 4 trailing static probes equally spaced around and 1 inch away 
from the ejector exit. 


PROCEDURE 

Throughout most of the investigation, the engine was operated at a 
speed of about 7460 rpm, an inlet pressure of 1145 pounds per square foot 
absolute, and an inlet temperature of 500° R (40° F) . The primary nozzle 
was held at either 27 or 29.25 inches in diameter, and the afterburner 
was operated to produce a turbine-outlet temperature of approximately 
1540° R (1080° F). This resulted in primary temperature levels of ap- 
proximately 2900° R (2440° F) and 3600° R (3140° F), respectively, and a 
primary gas flow of approximately 92 pounds per Becond. For one config- 
uration, the engine-inlet conditions were changed to simulate a flight 
condition of Mach 2.0, the engine speed was raised to 7700 rpm, and the 
turbine-outlet temperature remained at 1540° R (1080° F). 

Ejector weight-flow ratios were set by changing only the secondary 
flow, which was supplied at a constant temperature of 500° R (40° F) for 
most of the data. For the one configuration that was investigated at 
conditions simulating Mach 2.0, secondary air was also supplied at 705° R 
(245° F) . Secondary flow was maintained almost constant for a desired 
number of data points by operating so as to choke both the secondary 
labyrinth-seal leakage and a supply valve upstream of the labyrinth seal. 
Primary pressure ratio was varied by changing only the ambient exhaust 
pressure. 

Data for conventional performance maps were obtained by first set- 
ting a specific ejector geometry and then operating over a range of pri- 
mary pressure ratios (2 to about ll) at several constant weight-flow ra- 
tios (0.035 to about 0.28). The 4 ejector configurations investigated 
in this manner are listed in table I, along with the range of operation 
for each. The primary gas temperature and nozzle coefficients were 
calculated as described in appendix B. 


RESULTS 

Performance maps of the 4 ejector configurations investigated are 
given in figures 7-10, and tabulated data are given in table II. Both 
jet-thrust ratio F^/F^ and jet-thrust coefficient Fgj/F^ + F is 
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are presented In graphical form. The jet-thrust, ratio is given because 
it is the conventional form used by aircraft manufacturers to obtain 
ejector thrust from engine performance} the jet-thrust coefficient is 
given because it is a measure of the isentropic efficiency of the ejec- 
tor system. The performance maps exhibit typical ejector characteristics. 

Jet-thrust ratio F^/F^ peaked within the range of primary pres- 
sure ratios investigated for all configurations except number 2 (fig. 8), 
which had a large diameter ratio (l.37). For this conf iguration, the 
combined flow was not fully expanded with respect to ambient pressure 
within the range of primary pressure ratios investigated. 

Since few data points were obtained between primary pressure ratios 
of 2.25 and 4.0 , the; thrust coefficient curves are dashed in this region. 

However, it is expected that minimum jet-thrust ratios would occur In 
this region because of internal overexpansion losses . 

The pumping curves for each ejector configuration indicate the usual 
"choking" of the secondary stream within the ejector at high primary pres- 
sure ratios . "Choking" means essentially that the secondary stream has 
been accelerated to its sonic velocity, and thus its total pressure (at 
station s ) is no longer influenced by downstream conditions . This condi- 
tion is indicated when the pumping curves become independent of primary 
pressure ratio, that is, when secondary pressure ratio becomes constant 
with increasing primary pressure ratio. 

Since only 4 configurations were evaluated, no attempt has been made 
In this report to find the optimum diameter ratio as in reference 1. In 
general, however, the thrust coefficients for configuration 3 show the 
highest performance level (D s /Dp = 1.25). Configuration 2 (D s /Dp = 1.37) 

is probably beyond the optimum diameter ratio for highest performance. 

Temperature rise for the secondary air shown in figure 11 can be 
used to evaluate ejector temperature ratio for all 4 ejector configura- 
tions. (When the cooling air is supplied at 705° R, the data separate 
widely from the 500° R cu rves . By plotting temperature rise against cor- 
rected flow ratio W g /Wp rj T s /Tp , the data may be generalized. ) The data 

from reference 1 at a primary temperature of 1410° R is shown for com- 
parative purposes . 

The effect of weight-flow ratio on the mass distribution around the 
shroud is presented in figure 12. At high secondary flow, the distribu- • 

tion was quite uniform. As the secondary weight flow decreased to 0.033, 
the variation in flow distribution increased to a spread of 16.5 points 
between the circumferential locations of 90° and 180°. 
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APPLICATION OF DATA 

All data contained in this report apply directly to only the specif- 
ic ejector configurations operating at specific primary and secondary 
temperatures. However, the data can be interpolated for systematic vari- 
ations in geometry, weight -flow ratio, and pressure ratio. 

To apply these data to the same ejector system operating at other 
primary or secondary temperatures, the conventional corrected weight-flow 

parameter W^/W^^Tg/T^ should be used. 

The assumptions involved in this method are: 

'h. 

l ^P/ flight 

and 

\ F ip Aest \ F ip/flight 

(For extrapolations of data below a primary temperature of 1700° R, use 
ref . 1 . ) 

The data do not include any effect of base drag or of free stream 
on Internal ejector performance. Ejector base drag is influenced by the 
fuselage or nacelle configuration preceding an ejector Installation. The 
free -stream effect should be negligible when the ejector Is operated at 
"choking" conditions. 


Lewis Flight Propulsion Laboratory 

National Advisory Committee for Aeronautics 
Cleveland, Ohio, June 26, 1957 
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APPENDIX A 


eff 


*P 


■ej 


iP 


is 


g 

L 


R 

T c 

T. 


SYMBOLS 

W P 

effective flow area ApX ^ , sq ft 

measured flow area of primary nozzle, sq ft 


W, 


eff 


flow coefficient for primary nozzle, ^ 

measured diameter of ejector exit, in. 
measured diameter of primary-nozzle exit, in. 
measured jet thrust of ejector system, lb 


jet thrust ideally available from complete isentropic expansion 
of primary flow, v ip> 113 

jet thrust ideally available from complete isentropic expansion 
of secondary flow, V is> lb 

acceleration due to gravity, 32.17 ft/sec 2 

spacing, distance between primary- and secondary-nozzle exits, 
in. 

average total pressure of primary stream at station p, lb/sq ft 
abs 

average total pressure of secondary stream at station s, lb/sq ft 
abs 

ambient exhaust pressure, lb/sq ft abs 
universal gas constant 

total temperature of secondary air entering plenum chamber, °R 
average total temperature of primary stream at station p, °R 
average total temperature of secondary stream at station s, °R 
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'eff 


'ip 


'is 


W_ 


(Wp)cr 






effective velocity of ideal convergent nozzle, ft/sec 

ideal velocity of complete isentropic expansion from P p and 
T p to p 0 , ft/sec 

ideal velocity of complete isentropic expansion from P g and 
T g to p Q , ft/sec 

measured primary gas flow, Ib/sec 

critical one-dimensional primary flow, computed from A_, P p , 
T , and T-r,, Ib/sec 

measured secondary airflow, lb/sec 

-1 / D p \ 

half -cone angle of primary nozzle, sin 11.79 - \ - 3, 

D. 


1_1 ( 1 - 29 - 20 -) + 5 > 


'P 


half-cone angle of ejector shrpud, sin v - gg 

ratio of specific heats for primary stream, 1.28 


deg 

deg 
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APPENDIX B 

CALCULATION OF PRIMAEY GAS TEMPERATURE AND NOZZLE COEFFICIENTS 
The following diagram represents the engine- ejector installation: 



The primary mass flow W p was the sum of engine airflow W plus engine 
fuel flow W f ^ plus afterburner fuel flow W f ^ 2 minUB leakage flow 
^leakage* Primary gas temperature was calculated from total pressure 
taken at station p Pp, ambient pressure Pq, primary nozzle area Ap> 
and a primary nozzle flow coefficient determined from previous data 



where 



(ref. 2), and 
P 

jet -thrust ratio 


an effective velocity parameter which is a function of 


1.25 

Is! 

*1P 


r 

/ 2 \ r_1 

= (r + 1 ) ( — -~yJ when r =■ 1.27. The ejector 

was determined from the following relation: 


■n* 

ej _ Measured jet thrust 

CfN 
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where V iP is determined by using an ideal velocity parameter (ref. 2) 

that is a function of Pq/p^, and by using Tp to find an isentropic 

velocity of complete expansion to ambient pressure. The ejector jet- 
thrust coefficient Fgj/F^ + F is was determined from the following 

relation: 


ej 

^ip + ^is 


Measured jet thrust 


V 

ZE v 4 

g ip 


W= 

+ f V iB 


where V 1P and V iB are isentropic velocities of complete expansion. 
In cases where P s was less than p^, F^ s was assumed to be zero. 
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TABLE I. - EJECTOR 


W 8 T c 



Ejector 

configur- 

ation 

Primary 

diameter, 

V 

in. 


Spacing 

ratio, 

A 

Seconder 
half- con 
angle, 

deg 

1 

27.0 

1.21 

0.78 

+3.56 

2 

27.0 

1.37 

.78 

-5.62 

3 

29.25 

1.25 

.71 

-4.76 

4 

29.25 

1.18 

.71 



-0.34 




US AND TEST CONDITIONS 


H 

O 




Y 

Primary 
half- cone 
angle, 

V 

deg 

Range of 
primary 
preBBure 
ratio, 

V p o 

Range of 
weight 
flow 
ratio, 

Data in 
figure 


11.70 

2.25 - 

0* 030 ” 

7 



10.8 

.124 



11.70 

2.25 - 

.033 - 

8 



11.0 

.28 



4.88 

2.01 - 

.060 - 

9 



11.0 

.24 



4.8B 

2.18 - 

.060 - 

10 
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.285 
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TABUC XI. - HOMXKU. MOTOR CBOHHY 


(a) Configuration 1' Mametor patio D*/Dp, l.Bli .paoin* r«Uo ly'pj,, 0.78| prl^rF-nosala-ttit dlmaUr Bp. 

27.00 lnoh.n 
|— 111 


Hurt 

Ejector geometry 
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Weight flow 


Prefigure 


T< 

rape rate* 

•m 

Measured 

ejector 

thrust, 

p eJ' 

lb 

Spacing 

ratio, 

L/Dp 

Diameter 

ratio, 

D «/ n p 

Ejector 

weight- 

flow 

ratio, 

VsAp 

Primary 

preseure 

ratio, 

Pp/Po 

RJ««tor 

total- 

preatmre 

ratio, 

v p P 

EJeotor 

J.t- 

thruat 

ratio, 

%jAlp 

Ejector 

Jet-thruat 

coefficient, 

f *i 

Pip* "u 

Primary 

to 

■aoond- 

ary 

temper- 

atnra 

ratio, 

»pAa 

W »JS 

^|*p 

PriJwry 

gae 

flow, 

¥p> 

ll/uo 

Saoond- 

ary 

air 

flow, 

War 

Ito/aae 

Primary 

total 

pressure, 

lb 

Secondary 

total 

prefigure, 

*u> 

lb 

Ambient 

exhaust 

prefigure, 

P 0 > 

lb 

Primary 

total 

tun>«r- 

atura, 

!p' 

Second- 
ary 
total 
to ^er- 
asure, 
V 

°R 

Ejector 

aupply 

air 

temper- 

ature, 

°R 

oq rt ana 

■q £t abn 

»q ft abi 

1 

2 

5 

4 

5 

6 
7 
0 

9 

10 

U 

le 

0.’ 


1, 

ax 

0.030 

.033 

.037 

.039 

.063 

.066 

.067 

.069 

.122 

.124 

.121 

.120 

2.29 

4.02 
6.91 

10,81 

2.26 

4.00 

8.02 
10.02 

2.26 
8. SB 
6. IB 
10.24 

Q.37S 

.232 

.190 

.103 

.408 

.268 

,231 

.214 

.437 

.SSI 

.264 

.266 

0.922 

.930 

.946 

.946 

.950 

.939 

.962 

.963 

.877 

.973 

.967 

.965 

0.922 

.930 

.940 

.954 

.960 

.955 

.949 

.944 

.977 

,957 

.,0SO 

.951 

4.07 

3.76 

3.50 

3.96 

4.47 
4. 87 
4.54 
4.66 

3.06 

3.06 

3.0* 

6.18 

0,016 

.017 

.020 

.020 

.030 

.052 

.031 

.032 

.064 
’ .0B5 
.054 
.063 

91.54 

90.96 

91.12 

90.01 

91.57 

91,77 

90.01 

90.61 

HI .54 
91.32 
81.76 
90.70 

2,72 

3.01 

3.40 

3.57 

5,76 

6.34 

6.07 

6,25 

11,19 

11.32 

11.15 

10.91 

8473 

2*51 

9413 

2412 

2457 

2460 

2419 

2450 

2446 
2143 
2449 

2447 

929 

560 

472 

442 

902 

629 

580 

520 

1069 

711 

547 

025 

1001 

610 

400 

223 

1070 

618 

402 

22® 

loes 

620 

396 

259 

2901 

2966 

2862 

2906 

2094 

2948 

2922 

2948 

2904 

2917 

2898 

2968 

733 

702 

815 

754 

647 

648 

645 

646 

878 

874 

E75 

578 

501 
802 

502 
502 

502 

502 

503 

502 

802 

503 
803 
603 

. 

■nil 
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(b) Conrtsuratlon 2: Uuitn ratio D^/Pp, 1.57 t spacing ratio yPp, 0.76i prl»ary-n««lB-«iclt dlamter Dp, 27.00 Xpahw 
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total- 
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Jet- 

thrust 

ratio. 
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Jfit- thrust 
coefficient! 

Primary 

to 
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®p pf 

Primary 

Secood- 
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air 

flow, 

Primary 

total 

prefigure, 

Pp> 

Secondary 

total 

prefigure, 

V 

Ambient 

exhaust 

preonure, 

PO* 

Primary 
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temper- 

ature, 

Second- 
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total 

temper- 

BJaotor 

•uppiy 

Hr 

twpm>- 

j*t 

thrust, 

'•J' 
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p ej/*ip 

tOtiPOT- 

atura 

ratio, 


lb/fiSQ 
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lb 
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lb 
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13 

n. 79 

1.S7 

0.055 

2.26 

0.416 

0.912 

0.912 


0.017 

92.77 

3.27 

2480 

1038 

1099 

2899 

to! 

4S7 

7,364 

14 





.053 

4.11 

,205 

.901 

.901 


,017 

91.99 

S.07 

2S29 

514 

616 

1091 

766 

497 

9,383 

13 





.030 

6.01 

.160 

,931 

.829 


.020 

98.23 

3.49 

2407 

418 

414 

2953 

7M 

407 

10,360 

10 





.056 

11.00 

■ IBS 

.960 

,942 


.018 

91. IB 

3.24 

2406 

386 

226 

3016 

777 

468 

11,879 

17 





.060 

2.2S 

,427 

.932 

.952 

4.29 

,020 

98.80 

5.36 

2443 

1044 

1066 

8631 

660 

496 

7,390 

ia 





.066 

2.55 

.410 

,955 

.935 

4.43 

.025 

90,33 

6. OS 

Z43B 

999 

1044 

291* 

656 

497 

7,397 

is 





.059 

3.91 

.230 

.936 

.936 

4.29 

,028 

92.42 

5.32 

2428 

867 

621 

2805 

604 

496 

9,080 

20 





,067 

6,94 

.190 

.949 

.942 

4. SB 

,028 

92.51 

5.31 

2433 

402 

410 

877S 

648 

485 

10,873 

21 





.060 

10.31 

.171 

.365 

.941 

4.20 

,029 

91,20 

B.46 

2433 

481 

816 

8691 

674 

495 

11,B91 

22 





.095 

2.21 

.444 

,989 

.909 

4. BO 

.042 

91.93 

0.55 

243B 

1002 

1101 

2665 

594 

497 

7,380 

23 






5.96 

.947 

.942 

.942 

4.B1 

,040 

91.93 

0.13 

2430 

600 

614 

2846 

592 

497 

9,215 

24 





.068 

6.01 

.204 

.950 

.937 

4. 02 

,040 

91.98 

8.12 

2433 

497 

406 

2862 

502 

467 

10,393 

26 





•092 

9,80 

.196 

.966 

,943 

4.94 

.042 

90.05 

B.3B 

8418 

*78 

246 

2322 

591 

497 

11,629 

26 



1. 

50 


2.20 

.434 

.966 

.965 

4,85 


92.70 


2473 

Ufig 

1120 

2908 

588 

503 

7,493 

27 




.111 

5,90 

.280 

.960 

.956 

4.92 

.050 

92,27 

10.27 

2444 

656 

*18 

2864 

582 

499 

9*434 

26 

29 





.111 

.106 

0.06 

9.78 

.222 

.217 

.970 

.964 

.900 

.907 

4,90 

4.96 

.050 

,047 

92.52 

91.91 

10.29 

9,71 

0450 

2455 

646 

532 

404 

2S2 

2865 

2904 

505 

586 

4B7 

496 

10,709 

11,908 

30 





• 169 

2.24 

.480 

.974 

.964 

6.19 

.074 

98.71 

15,62 

2483 

1152 

1099 

2886 

586 

498 

7,617 

31 





,166 

4.05 

.290 

.989 

.900 

6.23 

.073 

92.23 

16.54 

2440 

711 

607 

2079 

551 

496 

9,70a 

IE 





.172 

6. SI 

.263 

.994 

,90B 

S.17 

.078 

95.16 

ie.oo 

2459 

640 

390 

2849 

bttl 

405 

11,111 

II 





.171 

9.21 

.8S7 

1.000 

.907 

6.31 

.074 

92.50 

15.80 

8467 

635 

268 

awl 

550 

494 

18,108 

34 





,275 

2.29 

.407 

.988 

.954 

3.40 

.118 

92.80 

25, SB 

2480 

1207 


2950 

B4I 

601 

7,808 

36 





.27B 

4.23 

.547 

.998 

.945 

5.45 

.119 

91.99 

2S.B5 

2407 

850 


89*0 

643 

498 

10,118 

30 





.278 

8.99 

,532 

1,020 

.946 

6,28 

.120 

92.68 

afl.BS 

8447 

815 

330 

2646 

539 

♦07 

11,346 

37 





. 2B1 

0.68 

.358 

1.050 

,941 

6.39 

.121 

92.00 

25.85 

8449 

822 

232 

2899 

538 

497 

12,192 
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TABLE II. - Continued. NOMINAL EJECTOR GEOMETRY 


(o) Configuration 3: Diameter ratio D^/bp, 1.25} spacing ratio tybjp, 0.71} prlmary-nozzle-exit diameter Dp, 29,25 Inches 


Run Ejector geometry 


Performance parameters 


Weight flow 


Temperature 


Spacing Diameter Ejector Primary Ejector BJeotor 
ratio, ratio, weight- pressure total- Jet- 


Ejector BJeotor Ejector Primary W 5 

total- Jet- Jet-thrust to y— 

pressure thrust coefficient, second- P 

ratio, ratio, P e .» ary 

P .Ap F ejAlP Pip + Pi, 

ratio, 

__ y*s 


Primary! Seoond- Primary (Secondary Ambient PrlmarylSeoond- Bjeotorl 


ary total total exhaust total ary supply 

air pressure, pressure, pressure, temper- total air 

flow, P D , P s , Po, ature, temper- temper- 

W„ lb lb T p , ature, ature, 

lb/aec sq ft ahs aqft abs sq ft abs °R T s* T o» 

°R °R 


Measured 

ejeotor 

Jet 

thrust. 


38 

0.71 

1.27 

0.060 

2.07 

0.455 

0;953 

0.953 

5.54 

0.026 i 

95.66 

5.65 

2378 

1082 

1148 

3605 | 

651 1 

498 

8,045 

39 


1.26 

.065 

3.69 

.278 

.957 

.954 

5.44 

.028 

92.88 

6.03 

2353 

654 

638 

3596 

661 ! 

498 

1 10,389 

40 


1.26 

.063 

5.65 

.252 

.970 

.957 

5.23 

.028 

93.48 

5.93 

2349 

592 

416 

3546 

678 

497 

| 11,849 

41 


1.26 

.061 

9.65 

.245 

.974 

.958 

5.35 

.026 

92.23 

5.59 

2351 

577 

244 

3678 

666 

500 

13,262 

42 


1.25 

.065 

5.80 

,257 

.971 

.956 

5.73 

.027 

95.87 

6.25 

2406 

618 

415 

3541 

618 

493 

12,207 

43 


1.24 

.067 

5.92 

.257 

.969 

.956 

5.63 

.029 

95.69 

6.40 

2417 

622 

408 

3596 

617 

493 

ia,327 

44 


1.27 

.073 

9.29 

,256 

.979 

.960 

5.78 

,030 

93.84 

6.83 

2394 

613 

258 

5857 

633 

499 

13,461 

45 


1.25 

.074 

10.98 

.298 

.975 

.955 

6.02 

.030 

95.00 

7.04 

2416 

623 

220 

3659 

60B 

495 

13,914 

46 


1.26 

.084 

2.14 

.449 

.956 

.956 

5.82 

.055 1 

94.19 

7.89 

2370 

1065 

1108 

3545 ! 

609 

497 

; 8,203 

47 


1.26 

.082 

3.88 

.289 

.963 

.953 

5.91 

.034 

93.17 

7.62 

2343 

677 

604 

3549 

601 

497 

10,561 

46 


1.26 

.090 

5.72 

.271 

.979 

.960 

5.82 

.037 

94.25 

6.47 

2357 

639 

412 

3511 

603 

496 

12,038 

49 


1.26 

.089 

9.27 

.266 

.985 

.962 

5,92 

.036 

92.75 

8.21 

2345 

622 

253 

3587 

| 

606 

496 

| 15,274 

50 

.70 

1.25 

.133 

2.17 

.461 

.969 

.969 

6.45 

.053 

94.55 

12.61 

2408 

1100 

mo 

3864 1 

568 

496 

8,543 

51 

.70 

1.25 

.137 

3.94 

.516 

.974 

.955 

6.56 

.054 

94.84 

12.99 

2405 

759 

611 

3649 

574 

497 

11,071 

52 

.66 

1 . 2S 

.158 

6.01 

.301 

' .991 

.960 

6.37 

.055 

94.50 

13.03 

2402 

723 

400 

3668 

576 

497 

12,602 

S3 

.69 

1.26 

.139 

10.34 

i 

,500 

1.011 

.973 

6.52 

.054 

95.29 

12.93 

2399 

720 

233 

3756 

378 

498 

14,237 

54 

.72 

1.22 

.148 

2.01 

.504 

.969 

.965 

8.37 

• D59 

95.83 

13.92 

2381 

1200 

U&3 

3594 

564 

498 

8,008 

55 

.71 

1.25 

.155 

5.96 

.329 

1.016 

.979 

6.38 

,psi 

93.96 

14.55 

2373 

781 

596 

5569 

361 

499 

12,650 

56 


1.28 

.157 

9.56 

.335 

1.016 

.972 

6.49 

.062 

93.22 

14.62 

2368 

766 

255 

3642 

361 

502 

12,859 

57 


1.23 

.154 

10.27 

.534 

1.017 

,972 

6.31 

.061 

91.04 

14.02 

2311 

772 

225 

3636 

576 

517 

13,731 

58 


1.22 

.241 

2.01 

,538 

1,001 

.975 

6.69 

.093 

94.19 

22.73 

2392 

1287 

1188 

363a 

943 

496 

8,354 

59 


1.25 

.229 

6.00 

,399 


.978 

6.62 

.089 

94.27 

21.60 

2580 

950 

597 

3617 

546 

496 

13,071 

60 


1.25 

.235 

7.25 

.404 

( ft ) 

6.58 

.092 

93.44 

21.92 

2355 

951 

325 

3592 

346 

497 

( ft ) 

61 


1.25 

.235 

8.46 

.599 

1.054 

.986 

6.84 

.091 

94.47 

22,25 

2386 

953 

262 

5610 

544 

496 

14,239 

62 

.70 

1.23 

.130 

5.16 

.316 

.991 

.959 

5.82 

.054 ! 

36.21 

5.13 

907 

288 

175 

3524 

806 

494 

4,567 

63 

.70 

1.23 

.064 

5.31 

.271 

.970 

.954 

5.41 

.036 

36.58 

3.06 

913 

247 

172 

3475 

642 

497 

4,912 

64 

.69 

1.27 

.239 

4.44 

.390 

1.018 

.962 

6.19 

.096 

36.85 

6.79 

920 

359 

207 

3496 

365 

496 

4,564 

& 

.70 

1.23 

.241 

4. SI 

.395 

1.022 

.984 

6,a4 

.096 

56.23 

8.72 

907 

358 

201 

3518 

564 

496 

4,536 

.70 

1.23 

.139 

9.63 

.315 

.969 

.945 

4.34 

.067 

109.38 

15.21 

2648 

835 

275 

3309 

765 

691 

15,157 


a Coollng air on. 
b Free-stream Mach number, 2.0. 
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(a) Side view. 


Figure 1. - XJ79-GE-1 engine ejector installation. 
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(t>) Three-quarter viev. 

Figure 1. - Concluded. ZJ79-0B-1 engine ejector Installation.. 
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Bypass 

valYos- 



-Kngine airflow measuring station 
24 Total-pressure probes 
8 Total-temperature probes 
8 Stream static-pressure probes I 
8 Wall static-pressure orifices I 


-Plenum chamber 

— Baffle Variable 

primary 


-Variable- 

ejector 

shroud 


-Flexure 

plates 


Fifwuat 

duct 



Force to 
thrust cell'' 


-Secondary air-flow 
measuring station 
i Total-pressure probes 
1 Total-temperature probe 
4 Hall static -pressure orifices 


Secondary 
air supply 


Figure Z. - Schematic drawing a£ test installation, for XJ79-Q3-1 engine installation. 


029 * 


NACA EM E57TZ5 



NA.CA EM E5TF25 



18 


MCA EM E57F25 



4630 



CI-3 back 


HA.CA EM E57F25 ' 


19 








20 


mCA EM E5TF25 
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Figure 6. - Schematic diagram of basic ejector instrumentation , down- 
stream view*. ... ... 
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Cooling air 
temperature. 

Approximate 

primary- 

total 

Primary 

nozzle 

diameter. 


°R 

temperature , 

V 

°R 

Bp* 

in- 

o 

500 

2900 

27.00 

D 

500 

3600 

29.25 

o 

705 

2975 

29.25 


— Data from reference 1 
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1410° R (ref. 1) 
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Secondary airflow, W s , Ib/sec 

Figure 11. - Relation between secondary temperature rise and airflow 
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Weight'- flow ratio. 


w /w 

s' p 

0 

0.033 

0 

.058 

0 

.092 

A 

.111 

A 

.169 

G 

.278 
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